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Introduction

On April 27, 2004, the 7/B Bouchard 120 began leaking oil as it approached
Buzzards Bay from the south en route to the Cape Cod Canal. Between 22,000 and
98,000 gallons of heavy fuel oil were released into the marine environment. Portions of
the shoreline, mudflat, and marsh habitats used by the northern diamondback terrapin
(Malaclemys terrapin terrapin) for over-wintering, feeding, and breeding were oiled to
varying degrees. The northern diamondback terrapin is listed as threatened under the
Massachusetts Endangered Species Act and as endangered in Rhode Island. Oil and
subsequent cleanup activities within these habitats had the potential to affect
diamondback terrapins. These potential effects may have included direct oiling of
terrapins, ingestion of oiled prey items, alterations of breeding behavior, mortality due to
physical trauma from vehicles or vessels engaged in cleanup activities, and mortality
associated with disposal of oiled materials found on the shoreline.

This report assesses available information regarding these possible impacts. Our
assessment reviews terrapin life history characteristics, indications of terrapin activity
within Buzzards Bay, oiling data, and cleanup information. We conclude that
diamondback terrapins were at risk of adverse impacts due to oiling from the Bouchard
120 spill. While there were no recorded observations of terrapin mortality, oiling of
terrapins, or oiled nests, it was determined that diamondback terrapins and
corresponding terrapin habitat may have been exposed to oil due to the Bouchard 120 oil
spill in several locations throughout Buzzards Bay. However, the extent of exposure
was limited and any associated impacts are expected to be small. Available data do not
support quantification of the magnitude of any injury associated with this exposure.
Restoration projects considered as compensation for shoreline or intertidal impacts
associated with the Bouchard 120 oil spill should include potential benefits to terrapins
as one of the evaluation criteria in project selection.

Life Historv Characteristics

The diamondback terrapin is named for the diamond-shaped marking on its shell.
It ranges in size from four to nine inches in length and is light brown or beige in color.
The shell has black concentric rings, grooves, and ridges, from which the terrapin’s age
can be estimated. The terrapin has light gray skin marked with small black and white
color patterns. Its webbed feet are adapted for swimming, and its sharp claws are
essential for climbing muddy banks. Diamondback terrapins may live up to 40-50 years.

Although diamondback terrapins live in coastal areas from Massachusetts to the
Florida Keys and along the Gulf coast, they are not readily observed in the field. Their
habitat includes salt marshes, estuaries, coves, inner edges of barrier beaches, tidal flats,
and coastal marshes. Terrapins seldom stray far from brackish water, feeding and basking
in the sun during the day, and-burying themselves in mud at night. During their first few
years, terrapins usually live under flotsam and tidal wrack and are rarely seen. Juvenile
terrapins may live upstream in brackish creeks for several years before eventually moving



down into the salt marshes. Terrapins have a varied diet, including crustaceans,
gastropods, bivalves, plant material, carrion, fish, and marine worms. Predators include
terrestrial (e.g., foxes, skunks, raccoons, and birds) and aquatic animals (e.g., crabs, fish,
and shorebirds).

During the winter months (November-April in the northeast U.S.), diamondback
terrapins hibernate in the mud in the bottom of an estuary or marsh. Terrapins typically
bury themselves in one to two feet of mud in shallow, protected estuarine areas below the
low tide line. The covering of water and mud protects the terrapins from predators and
provides insulation during the winter months.

In the Northeast, emergence generally occurs in April or May. After emergence,
terrapins mate and nest during June and July. Nesting occurs when females leave the
water to lay eggs in sandy soil above the high tide line, preferring to nest in dry, sandy
areas such as unvegetated dunes, river banks, marsh margins, or other areas with less than
five percent vegetative cover. Female terrapins lay clutches of 4 to 22 pinkish-white eggs,
with some females laying more than one clutch in a season. Hatching occurs either during
late summer, or in the spring, after the eggs have over-wintered in the nests.
Diamondback terrapins show nest site fidelity, although nest success is relatively poor
due to predation.

Injury Assessment

Diamondback terrapins may have been exposed to oil from the Bouchard 120 oil
spill and experienced adverse health effects. This section of the report describes the
methodology and data sources used to evaluate the potential for impacts to diamondback
terrapins in Buzzards Bay. Results of the analysis are presented in the Injury
Determination.

Methodology

To evaluate exposure and potential injury, information on terrapin activity was
compared with data on the incidence and severity of shoreline oiling. Specifically:

o Information on the location and nature of terrapin activity was
obtained for the period 1996 to 2004. Terrapin activity includes
sighting of adults, juveniles, nests, or tracks. Terrapin activity was
recorded on georeferenced maps of Buzzards Bay.

» The incidence and severity of shoreline oiling was determined based
on a review of shoreline assessment maps that show the maximum
degree of oiling following the incident (SAT 2004).

e« The locations of observed terrapin activity were compared with oiling
data as reported on the maximum degree of oiling maps.




» For those locations where terrapin activity intersected with habitat that
was potentially exposed to oil, SCAT forms, field notes, and IRAC
data were evaluated to determine the duration of the potential exposure
(MDFW 2003-2004, RPI 2004).

o The potential exposure duration was estimated assuming terrapin
emergence on May 1, 2003. Exposure duration was calculated as the
midpoint of: (1) the number of days between May 1 and the date of the
most recent SCAT form, and (2) the number of days between May 1
and the IRAC sign-off date.

This methodology likely produces an upper bound on terrapin exposure risk.
This occurs primarily because shoreline oiling is estimated to persist at its maximum
extent from the date of terrapin emergence (assumed to be May 1, 2003) through the
point in time that the shoreline was considered to present little to no risk of exposure.
However, cleanup activities progressively reduced shoreline oiling immediately
following the spill, and many terrapins may have emerged after May 1. In addition, our
methodology assumes that in 2003, terrapins utilized all areas in Buzzards Bay and
Rhode Island where terrapin activity had been observed on any date from 1996 to 2004.
While terrapins are long-lived and exhibit site fidelity, our use of multiple years of
terrapin observation data may over- or under-estimate the number of terrapins present in
2003.

Data Sources

The following sources contain information regarding observations of terrapin
activity in Buzzards Bay between 1996 and 2004. Records for multiple years were used
because there has not been a single synoptic survey of diamondback terrapin activity in
Buzzards Bay. The combined data from multiple years were viewed as a better
representation of potential activity than data from any single point in time.

« Massachusetts Natural Heritage and Endangered Species Program
Element Occurrence Records from 1996 to 2000 (MDFW 1996-2000).
Reports of terrapin activity are also available for years prior to 1996,
but were not included in this assessment. '

» Massachusetts Natural Heritage and Endangered Species Program
Rare Animal Observation Forms from May through September 2003
and June through October 2004 (MDFW 2003-2004).

« Survey of Northern Diamondback Terrapin (Malaclemys terrapin
terrapin) in Plymouth and Bristol Counties (Reid 2000). Surveys were
conducted on foot during the 2000 nesting season (June and July).
Limited searches for basking or swimming terrapins were also
conducted by boat.



« In May of 2003, Don Lewis (Massachusetts Audubon), Carolyn
Mostello (Massachusetts Division of Fisheries and Wildlife), and
Wayne Kicklighter (ENTRIX) conducted a brief (several hour)
terrapin reconnaissance survey of some of the known and potential
terrapin habitat in Buzzards Bay. Sites included Sippican Harbor,
Aucoot Cove, and West Island. During the survey, the participants did
not identify any terrapins or evidence of terrapin activity.

Pathway

Based on their life history characteristics, several pathways exist by which
diamondback terrapins may have been exposed to oil from the Bouchard 120. Potential
pathways include direct contact and ingestion of contaminated water, sediment, and/or
prey. For example:

o Sediment. Diamondback terrapins burrow into the muddy bottoms of
salt marshes and brackish areas during the winter season. Tar balls and
patties from the spill have the potential to settle out of the water
column as they collect non-buoyant particles and organic matter.
These materials could remain on the sediment surface, resulting in
possible exposure if they were still present as the terrapins emerge
from hibernation.

« Diet. The terrapin’s diet is composed mainly of marine invertebrates
(e.g., bivalves and crustaceans) which may have ingested oil from the
water column or have been physically coated with oil. Marine
invertebrates (both alive and dead) may have remained oiled through
the time when the terrapins emerged from hibernation and began to
feed.

o Shoreline. Oil from the Bouchard 120 spill reached both the
Massachusetts and Rhode Island shores. When terrapins emerge from
hibernation, the females leave the water and make their way to sandy
areas on the land-ward side of salt marshes and brackish areas. This
may have required them to traverse oiled marsh vegetation or shoreline
areas. In addition, juvenile terrapins could have been exposed if they
hid under oiled wrack.

Exposure

Between 1996 and 2004, a total of 76 observations of terrapin activity (52 adult
terrapin sightings, 3 hatchling sightings, and discovery of 114 nests) were made within 16
IRAC/SCAT segments. Twenty-five of these observations were made in areas that were



not oiled during the Bouchard 120 incident. Thirty-seven observations were recorded in
areas with a maximum oiling severity of very light, and fourteen observations occurred in
areas that sustained moderate oiling. No direct oiling of terrapins or terrapin nests was
reported in any portion of Buzzards Bay, nor was there any evidence of direct mortality
of terrapins due to oiling or cleanup activities (Table 1, Figures 1-6).

Moderate oiling was recorded on a small portion (11 percent) of the western
shoreline of Blankenship Cove (W1C-04). Very light oiling occurred over 44 percent of
W1C-04 on the eastern shoreline near the mouth of the cove. The remaining 45 percent of
Blankenship Cove, the inner cove, was un-oiled. The entire W1C-04 segment passed the
IRAC criteria on July 11, 2003. One male terrapin was observed in the area in July 2004
(Tables 1 and 2, Figure 5).

In Aucoot Cove (W1D-01), maximum oiling records indicate 60 percent of the
shoreline was very lightly oiled, and 40 percent was moderately oiled. During the May
11, 2003 terrapin survey, approximately 20 feet of oiled wrack was found adjacent to
potential habitat in Aucoot Cove (although the entire extent of the habitat was not
surveyed). SCAT forms indicate this segment was in maintenance mode as of May 24,
2003; the segment failed an IRAC inspection on June 15, 2003 because of oil on groins, a
one meter wide band of oiled cobble, and the presence of oiled wrack. The segment
passed the IRAC criteria on June 25, 2003. In 2000, three predated nests and one adult
terrapin were observed within this segment. In 2003, 21 terrapin nests were observed,
and 20 nests were observed in 2004. The majority of these were false and/or predated
nests (Tables 1 and 2, Figure 3).

Demarest-Lloyd State Park consists of two segments (W3C-05 and W3C-06).
W3C-05 sustained very light oiling throughout, whereas W3C-06 was un-oiled. Three
terrapins and one nest were observed within the area that was very lightly oiled (one
terrapin each in 2000 and 2003, and one terrapin and one nest in 2004). A visible coating
of oil in marsh areas and intermittent three to five-inch patties were recorded on May 14,
2003; the segment passed the IRAC criteria on June 27, 2003 (Tables 1 and 2, Figure 2).
The remaining observations (29 predated nests and 15 adult terrapins) were made in 2004
in interior portions of the park. It is assumed that these terrapins had equal access to the
unoiled areas of segment W3C-06 and the oiled areas of segment W3C-05. Potential
exposure for these terrapins is estimated as 50 percent very lightly oiled and 50 percent
clean.

In Mattapoisett Harbor (W1F-08, W1F-09), one nesting female and three predated
nests were observed in 2000, and one nest was recorded in 2004. SCAT forms indicate
one to ten percent surface oiling and tarballs in these segments as of May 19, 2003.
WI1F-08 passed the IRAC criteria on August 27, 2003, and W1F-09 passed the IRAC
criteria on August 21, 2003. (Tables 1 and 2, Figure 4).

The north point of West Island (W2A-14) was 100 percent moderately oiled due
to the spill. Between 1999 and 2000, eight predated nests were observed in this area. On
the May 11, 2003 terrapin survey, oil residue was observed in potential nesting habitat.



SCAT forms report that this segment was in maintenance mode by June 6, 2003. The
segment failed an IRAC inspection on August 27, 2003 due to random heavy splatter and
subsequently passed the IRAC criteria on September 3, 2003.

One terrapin hatchling was observed in a salt marsh on the north side of Planting
Island in 1996. The boundary of SCAT/IRAC segments W1C-2 (50 percent moderately
oiled, 50 percent clean) and W1C-3 (100 percent clean) occurs at the northwestern tip of
Planting Island. Therefore, this observation is assigned to both segments and potential
exposure is estimated at 25 percent moderately oiled, 75 percent clean.

According to diamondback terrapin expert Charlotte Sornborger, Rhode Island
terrapins are only found in the Palmer and Barrington Rivers, including the west side
near Goddard Park (Sornberger 2004). The only breeding population of diamondback
terrapins known to exist in Rhode Island is in Barrington. These terrapins nest at
Nockum Hill, a 68-acre raised, sandy-soiled peninsula extending into the Hundred Acre
Cove estuary. In 1998, however, one terrapin nested at small beach near White Church
Bridge. These areas do not overlap with any areas oiled or potentially oiled by the spill.

Injury Determination

Diamondback terrapins and their habitat were at risk of oil exposure and mortality
as a result of the Bouchard 120 oil spill and associated clean-up activities. Specifically,
the spill occurred at the time of year when terrapins emerge from hibernation, and
terrapins may have been exposed to oil that stranded on shoreline and marsh habitats used
for feeding and traversing to nesting locations. Potential impacts to diamondback
terrapins were evaluated based on two lines of evidence. These include: (1) direct
observations of terrapin oiling and mortality, and (2) evaluation of the relationship
between shoreline oiling and potential terrapin activity.

During the Bouchard 120 oil spill and the subsequent cleanup, no observations of
oiled terrapins or terrapin mortality were reported despite several informal surveys and
the presence of SCAT and Wildlife Reconnaissance teams. If terrapin mortality occurred
in shoreline areas, these efforts probably would have located at least some dead terrapins.
However, it is unlikely these efforts would be effective means of locating live, oiled
terrapins in marsh habitats. Therefore, the possibility that terrapin oiling or mortality
occurred cannot be eliminated. If mortality did occur, it was likely limited in magnitude
and duration.

Other impacts from oiling, including risk of adverse health effects and loss of
habitat services were also evaluated. The following factors were considered in
determining the potential impacts of oiled shoreline on terrapins and their habitat:

» Relationship between terrapin emergence and the timing of the spill.
The spill occurred on April 27, 2003, which is approximately the time
that terrapins may first begin to emerge from hibernation. On May 11,
2003, Don Lewis (Massachusetts Audubon), Carolyn Mostello



(Massachusetts Division of Fisheries and Wildlife), and Wayne
Kicklighter (ENTRIX) conducted a brief (several hour) terrapin
reconnaissance survey of some of the known and potential terrapin
habitat in Buzzards Bay. During the survey, the participants did not
identify any terrapins or evidence of terrapin activity. For those
terrapins that emerged prior to mid-May, risk of exposure would be
characterized by analysis of maximum shoreline oiling and any
recorded observations of terrapin impacts. Terrapins that emerged in
mid-May or later likely encountered very limited oiling due to the
progression of cleanup activities.

e Magnitude of oiling. The maximum magnitude of oiling was
determined by a review of shoreline assessment data. Of the segments
in which both terrapin activity and oiling were recorded, three were
very lightly oiled (W1F-08, W1F-09, W3C-05), three were moderately
oiled (W1C-2, W1C-3, and W2A-14), and two were characterized by
areas of both light and moderate oiling (W1C-04, W1D-01). Areas of
un-oiled shoreline were also located within several of these segments.
Since cleanup activity decreased the degree of oiling as terrapin
activity increased, exposure risk for many terrapins would be less than
reported in this assessment.

o Duration of oiling. Of the segments in which both terrapin activity and
oiling were recorded, three passed IRAC criteria in June (W1D-01,
W2A-14, W3C-05), one in July (W1C-04), two in August (W1F-08,
W1F-09), and one in September (W1C-2). However, many of these
areas were relatively clean for some period of time before the actual
IRAC sign-off, indicating a fairly short time frame within which
terrapins or their habitats could be exposed to oil. For example, SCAT
forms indicate that Aucoot Cove was in maintenance mode on May 24,
and West Island North Point on June 6, and Blankenship Cove,
Mattapoisett Harbor, Planting Island, and Demarest-Lloyd State Park
all had minimal oiling as of May 3-28, 2003. Table 1 summarizes the
location, magnitude, and duration of potential risk of oil exposure to
terrapins.

e Prey Observations. Terrapins may have consumed oiled prey, although
no data regarding terrapin prey oiling was collected. However, efforts
to remove oil and oiled material likely reduced any exposure
associated with consumption of oiled prey.

The proximity of terrapins to the oiled areas as identified in Table 1 indicates the
potential for exposure to oil upon emergence from hibernation or during feeding,
breeding, or nesting. Based on the magnitude, extent, and duration of oiling, it was
determined that terrapins and” corresponding terrapin habitat may have been adversely
affected by the Bouchard 120 oil spill. However, the extent and duration of any
exposure is expected to be limited for several reasons. First, in cases where terrapin



activity was observed near oiled areas, the oiling was interspersed with clean areas,
reducing exposure risk. Second, when oiling was present near areas of terrapin activity,
it didn't always occur in the specific locations most likely to be used by terrapins. For
example, oiling may have occurred on the seaward side of marsh shoreline but not
within the interior of the marsh or backing dunes where terrapin activity primarily
occurs. Existing data are not sufficient to allow refinement of this injury determination
or quantification of the lost services.

Conclusion

During the Bouchard 120 oil spill, there were no recorded observations of
terrapin mortality, oiling of terrapins, or oiled nests. However, diamondback terrapins
and their habitats were at risk of adverse impacts due to shoreline oiling. Exposure may
have occurred upon emergence from hibernation, while feeding, or during breeding and
nesting activities. To assess these impacts, oiling data and observed terrapin activity for
1996 to 2004 were reviewed and exposure risk documented. Based on the results of this
assessment, it was determined that terrapins and corresponding terrapin habitat may
have been exposed to oil due to the Bouchard 120 oil spill in several locations
throughout Buzzards Bay. However, the extent of exposure was limited and any
associated impacts are expected to be small. Available data do not support
quantification of the magnitude of any injury associated with this exposure. Restoration
projects considered as compensation for shoreline or intertidal impacts associated with
the Bouchard 120 oil spill should include potential benefits to terrapins as one of the
evaluation criteria in project selection.
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